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Abstract: Objective To explore the research hotspot and development trend of reproductive and developmental toxicity of drugs by
bibliometrics. Methods Relevant publication data from 2009 to 2023 were collected from Web of Science Core Collection and visualized
with tools such as CiteSpace and VOSviewer. Results A total of 1962 literatures were included in the study, most of which focused on the
fields of pharmacology and toxicology, but there was a lack of research in the fields of public health and environmental science. In the past
15 years, the number of published documents has shown an overall upward trend, reaching a peak in 2021. Among the 101 countries/regions,
the United States had the largest number of publications and Harvard University from the United States was considered to be the most
productive institution, but the depth and breadth of its international exchanges and cooperation still need to be expanded. Werler MM was
the author with both the highest number of articles and the highest number of citations. Among the 766 journals, Reproductive Toxicology
ranked first with 85 articles. Key words and literature analysis showed that thalidomide, anti-thyroid drugs (ATD), anti-epileptic drugs
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(AED), etc. are highly studied drugs, and the toxic mechanism focuses on oxidative stress, DNA damage, apoptosis, etc. Conclusion The

research on reproductive and developmental toxicity of drugs is developing in multiple disciplines, and more attention should be paid to

the weak areas such as public health and environmental science. The current research focuses on the toxicity exploration and toxicological

mechanism research of various drugs including ATD and AED. In the future, interdisciplinary application should be strengthened to actively

explore effective antioxidant strategies and measures to reduce DNA damage and cell apoptosis.
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Fig. 5 Author and co-cited author co-operation diagram
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Table 3 Top 10 authors and co-cited authors in terms of number of publications

Hi4 fE& RO 5| FHIRE B R WG SR CE S B RR
1 Werler, Martha M 35 1270 124 World Health Organization 192 921
2 Schaefer, Christof 21 612 63 Czeizel, Andrew E. 185 995
3 Mitchell, Allen A 21 774 56 Andersen, Stine Linding 182 1296
4 Islas-flores, Hariz 13 182 47 Tomson, Torbjorn 161 1260
5  Manuel gomez-olivan, Leobardo 13 182 47 Clark, Robert L. 143 1541
6 Hern&dez-d Bz, Sonia 13 562 17 Werler, Martha M 135 862
7 Koren, Gideon 13 516 23 Holmes, Lewis B. 123 1160
8  Meister, Reinhard 12 356 45 Organization for Economic 123 129

Co-operation and Development
9  DeJong-van Den Berg, Lolkje TW. 12 689 24 McGready, Rose 121 1297
10  Chambers, Christina D. 11 576 576 Vajda, Frank J. E. 116 1114
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Table 4 Top 10 journals in terms of number of publications and top 10 co-cited journals in terms of citation frequency

e JCR . " JCR
i Wi RIE IR K LB 5T GIEEE IF K
1 Reproductive Toxicology 85 3.300 Q2 Reproductive Toxicology 1711 3.300 Q2
2 Birth Defects Research 54 2100 Q3 New England Journal of Medicine 1406 158.500 Q1
Birth  Defects Research Part B- 46 —  — Teratology 1165 2.900 Q3
3 Developmental and Reproductive
Toxicology
4 Birth Defects Research Part A-Clinical and 45 —  — Birth Defects Research Part A- 1100 -
Molecular Teratology Clinical and Molecular Teratology
5 PloS One 29 3.700 Q2 American Journal of Obstetrics and 1058 9.800 Q1
Gynecology
6 Journal of Ethnopharmacology 23 5400 Q1 PLoS One 1057 3.700 Q2
; Birth Defects Research Part C-Embryo 20 —  — Lancet 894  168.900 Q1
Today-Reviews
8 Pharmacoepidemiology and Drug Safety 2 2600 Q3 Pediatrics 797 8.000 Q1
9 Ecotoxicology and Environmental Safety 19 6.800 Q1 Toxicological Sciences 763 3.800 Q2
10 International Journal of Molecular Sciences 19 5.600 Q1 Nature 740 64.800 Q1
A
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Table S Top 10 highly cited literature
S R
He4 8 H DOI - BAEE T
&
1  Thalidomide-induced teratogenesis: History and 10.1002/bdrc.21096 488  Neil Vargesson Birth Defects
mechanisms ResC
2 Zebrafish embryos as an alternative to animal 10.1016/j.reprotox.2011.06.121 433  Uwe Stréhle Reprod
experiments—A commentary on the definition of the Toxicol
onset of protected life stages in animal welfare
regulations
3 Emodin: A review of its pharmacology, toxicity and  10.1002/ptr.5631 414  Xiaoxv Dong  Phytother
pharmacokinetics Res
4 Valproic Acid Monotherapy in Pregnancy and Major 10.1056/NEJM0a0907328 332 Janneke Jentink New Engl J
Congenital Malformations Med
5  Turmeric (Curcuma longa) and its major constituent  10.1002/ptr.6054 302  Vahid Soleimani Phytother
(curcumin) as nontoxic and safe substances: Review Res
6  In utero exposure to valproic acid and autism—A 10.1016/j.ntt.2013.01.004 275  Florence I. Neurotoxicol
current review of clinical and animal studies Roullet Teratol
7  Thalidomide: The tragedy of birth defects and the 10.1093/toxsci/kfr088 267  James H. Kim  Toxicol Sci
effective treatment of disease
8  Thalidomide promotes degradation of SALL4, a 10.7554/eLife.38430 241  Katherine A Elife
transcription factor implicated in Duane Radial Ray Donovan
syndrome
9  Maternal treatment with opioid analgesics and risk for 10.1016/j.ajog.2010.12.039 237  Cheryl S. Am J Obstet
birth defects Broussard Gynecol
10  Evolving knowledge of the teratogenicity of 10.1002/ajmg.c.30313 223 Margaret P. Am J Med
medications in human pregnancy Adam Genet C

studies Fl1#6 severe embryotoxicity, A WLIENR )5
REMREZATH LG T A&, I HRAT
T3 27 I AH S BIE 78 B IR B 1 24 ) 2 B80S IR I B iR
IR B AFAERZHR , {HHIN A 72 B33 5 T AED 1Y
AR RN ERS )G, B AT T R E
#0 antithyroid drug , #1 following antiretroviral
exposure, #2 zebrafish model, #3 selective serotonin
reuptake inhibitor, #7 teratogenic mechanism, #11
converting enzyme inhibitor, IHCHE 3 A 1A 5T 52 6 )
TIAA FRB I 2 F P KA R4 R, 24
YWt SRV BE— DT Ok, AR R4, #8
bronchopulmonary dysplasia, #9 cannabis exposure,
#10 embryonic metformin exposure iX & ICHEARIE B
Z RN R bR

Kl 7-B o 151 R SGRRIRT 15 4% SCHk
LAMRAERE . AW, REGREEEDY 547 &
9.16, HICRIFAIVEEDY 6 F. HRFRAEW T H

SCHR N Tacey E.K. White T 2006 H-45 5 {4 K
B%ME (ART) 5% 51 R OR K SRR NIR A B 7 1 0 — I
SEIOHITTT, ZHEFRAMIEN ART 7] DUEIEIG R &
IRGEELBAETS, AR 1 RAR AL 4N 5 e i R i
W T BAE T PR SRR AR 2T AT St v B 5 B2 14 5
LR T LSCRUE IR B AN R, b, 6
Y7555 AL, 2SR BITEILFENE B T A A
ST, BT R AR A JLAE T KU {ELAAE o
LRBREEANRG R, HEZRZ, “2017
Guidelines of the American Thyroid Association for the
diagnosis and management of thyroid disease during
pregnancy and the postpartum” X3 3 FH A HE KK
U RN R R R A S IR 2 —, SOCE
FEBEYRIN S 5 10 Lo he i RO 12 WL ¥RT
PETT R FN, WIE TR AR ATD 51

) LB AN A B AN R A58 T I GRS 4 Lot
fif 2z 4 ik ] ATD $2H 1 AT 47 il B,
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Pruning: None
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- 30 o0 900 #1 following antiretroviral exposure
e ® Oo o #2 zebrafish model
o @e /‘:&.‘-@\ =S
s b o5 epitr
o~ e - #6 severs ombryotoxicity
® #7 teratogenic mechanism
L d .
- -/f e e
o e e —eeee #10 embryonic metformin exposure
e gl #11 converting enzyme inhibitor
B Top 15 References with the Strongest Citation Bursts
References Year Strength Begin End 2000 - 2023
Louik C, 2007, NEW ENGL T MED, V356, P2675, DOI 10.1056/NETM0a067407, DOI 2007 775 2009 201 .
White TEK, 2006, BIRTH DEFECTS RES B, V77, P413, DOI 10.1002/bdrb. 20092, DOL 2006 ELEe o R e e —

Holmes LB, 2008, NEUROLOGY, V70, P2152, DOI 10.1212/01.wnl.0000304343.45104.46, DOI 2008
Alwan S, 2007, NEW ENGL J MED, V356, P2684, DOI 10.1056/NEJM0a066584, DOL 2007

590 2000 2012
570 2009 2011

I ———
Jentink J, 2010, NEW ENGL J MED, V362, P2185, DOI 10.1056/NETM0a0907328, DOL 2010 707 2011 2014 ——
Meador KJ, 2009, NEW ENGL J MED, V360, P1597, DOI 10.1056/NEJMoa0803531, DOI 2009 625 2011 2013 _
Adam MP, 2011, AM J MED GENET C, V157C, P175, DOI 10.1002/zimg.c.30313, DOL 2011 547 2013 2016 PR

Yoshihara A, 2012, T CLIN ENDOCR METAB, V97, P2396, DO 10 1210/ic 2011-2860, DOL 2012 865 2014 2017 T
Andersen SL, 2013, J CLIN ENDOCR METAB, V98, P4373, DOI 10.1210/jc.2013-2831, DOL 2013 861 2014 2018 a——
Andersen SL, 2014, THYROID, V24, P1533, DOI 10.1089/thy.2014.0150, DOL 2014 637 2015 2019  —
Koretitz 17, 2013, THYROID, V23, P758, DOI 10.1089/thy.2012.0488, DOI 2013 556 2005 2017 Y SO —
Vargesson N, 2015, BIRTH DEFECTS RES C, V105, P140, DOI 10.1002/bdrc.21096, DOL 2015 8.65 2016 2020 S ———
Alexander EK, 2017, THYROID, V27, P315, DOI 10.1089/thy.2016.0457, DOL 2017 6.98 2007 2023 —
Thébaud B, 2012, NAT REV DIS PRIMERS, V5, P0, DOI 10.1038/541572-019-0127-7, DOI 2019 0.16 2021 2023 —
Tensen EA, 2019, AM T RESP CRIT CARE, V200, P751, DOT 10.1164/rcem 201812-23480C, DOIL 2019 676 2021 2023

A-E:T CiteSpace FIZ25 SCHR IS MAHALR; B-1il 15 A28 L5 2530k

A-CiteSpace-based timeline view of reference clustering; B-The first 15 highlighted cited references.
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Fig. 7 Reference analysis view
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BIME51 22 3k, 1 LSS A 2 ARl a1 A
RE B RATIR A S R ARREH
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PERIEFIBLE], H AT 12 OS. DNA $iff .
RIEAMIMIE T B0, Xia SEB6UR] A BE D 0 LG
VERWFFERERY, I it & 2 3k (AC) b3 5,
BTt IR AR AR S TS (ROS) SEIIN, BUlEA
DAL (T-SOD ) 1% T 7K P B, A % (MDA)
KB Ty, IR SR A B T 18 17 3 RS A A
7o BbAk, R ROS REf% T INK/Erk i, [
N2 DNA. & B 5S40, AT 44 i
P TS5 2 Fh gl Mo AR TR 37381, SR 2% 8 & PCR
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HET BB HEMEE RGBSR, RHWEIEEAS R
Wi, 49K ETFE 1000 mg LU, B AMEAISE
T30, H e ] WL, AF T A FE 11 245 A S50 e A 8L 1)
PARSEBE K, T AE KT BAR I 20 B B AN B, AHLAJ A

2| R R R A, X WER TR ATD ¥8
RN Y P S L iR DA pillhEweia W i SEAE catiil 8
33 MREBASRELEREN

R 1 A 2-D el i, R & A S
2B 2 AN R SCE IR A T AR A, I E
Kk 2 TSR AR, HaET
W B YRR R . FE DR 2 R AR 20 R R
BRI TIE R, W] DAY B BE A2 0T FE AR AR
ISR AL T O A B FEKg FR 482 52 B1) 2 3 v 1Y) Ok
(54741, gpeAb, fEIX 15 W], MFAEIRF: SR
PSRVl 25 W A BEAN R B B B FEAE X B2,
HFEEEZ, 4N Gl e H 8 AT
WA R HA G W o3 i vl redi o B Rl i
WER . THALTE TN S5 2 Pt NAEPR N,
B S AR EAS AR B RS I A, R
AT T T 52 B 5 2 ey DUk D 251035 LA
R 5 A BRI, SR ERZE, 255
FNERENRIT I E Rk G, Rgh 23
7T B A ROR R 2 A RO, N R 2 )
WA OB H R, 3%, HFERMEBER
SE—RAP ARG AR T RO R
5 SR TR R R TR, O R E B
B2, (R NS AT g FR AR AL 1B A A 0

TEFR 2GR R B BT L, AR %)
Ky gy H RS 5 AL B4 s
HE T SR Z Pk, DA IR A RO TR
T, AN E E A EmA . FEAREHY . T
M EZ RS ER, G 2 AR5
%~ (constitution-based toxicology) Hr¥ L7, &
PRUEHESE (toxicological evidence chain) i /7 yAl78-88]
AR -B-UE” W 2% 8 42 ("quantity-weight-
evidence" network toxicology) #HrHi AR, # T+ H
IS TS, e h A VAR
AL AR TB . AR EE Ll R4 H R
HNAZ, WHIEE “FHrite” Bz oeiT B EH R,
DL “HRAR-FER-HHIE” 1 =aEO8 R S, WA A
A, R A AR 50T A 24 8 M kAR R I AN [ 5
W, ARG e H RS HERT VA Y 55 2k EEEEIE
P IE AT ARTdSE . Mg EEEY
FFREEZHEARTR, RETHERHPARE
YAER, ZEIR. YRR EUETAH BSR4
AR SRR R A R, NIRRT
GREPENLE], PR ER AR R AR, IR CE TR A



E4A8EFE 28 2025F2 H

’Z;!ff"«iﬁ'tﬁt ER Drug Evaluation Research

Vol. 48 No. 2 February 2025 * 491 -

SIRBEE T IEE S BB IET MG B E R
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IIBTIRZS, I 3 P i IR 2 B B 2 R OCER A 1) 2 0
SIS RTEENE, A IHERD T 2 B 2 AL R
R

g LRTR, KT WA s R AR B E I A
FOERLN LT FFEHEAT 563 . B, Wi,
C57BL/6 /N, AR T S B, 724K
FADR BN, GHEEREALHIEE SRS T AT
BARRIERPT, AN, 3 1% 40
B S T ORI R &, (H IR
I, BB AT A S i =, s 2 18] )
7SRl ReiE AR S AN E T NEE, Rk, s
i RAH I A S K. Hok, RFiEFsE, &
FRIEYRSE . “B-R-IE 7 WA 2% 25 B 2 4 B AT DAL A
H2E, Hegdze, RS NNREN 2 AFEAR
KRR, NIRBIRIIGIE 2 YA A e 3 A . 8
P AR IRR EDERAE T AT, RGN b SRS R
Bro B SR AR AR . FEIEIREER ¢ R-RL-
IE” W4 BB 2R AR O, I 2 HSHEAR, A
TIRNR R AW A TR B B PENLER IE 12
2R TN P HERF PR 789293 s, NTLE
e, mEENTERARWE TR T S EIAR
NG BT RIMGE, DAREHE NS A E
B2, RS2 Eegt PUd . HER AT 7T 7 2
W22 A R SO AL 1 T AR R A% ] 94961
4 BFRM

RUEXT AR G B0 ST T A&
TEMAI M, FEAHTTE T 18R N AT AL # i S
KRR R, B RA T A IRAFAE— 2L
FRME. Bk, ARBFFARFERIEEE i T RAE—E
JBRME, EIR TR BRI, (AR R
PEREEET 2, RHTHARE > Hr 4 R = =
WEAR, X EEERA S o3 AT A [ B 2 R YR 1 Sk v A
BbE, B, AR FCEEE REECT WOSCC ¥
Bl i, A% B AR PE 0 S0k . B
FH T E58 B B, 3 R RIS SR B TE AR T
o, RG] B & R AR R
5 £

AHIE TR FH SCRR T B2 it 25 15 4E R G
T2 T R VAR B B E B8 SCHEAT T VT Al AN
B T UL, ISR R R T 2

ANEZRMIX . HUR . F=EREAE, K EEMFE
XA A R DTk, Bk A2 E Werler
MM S5 NG s K 25 S LR TR 2 AR A K 1
M o [RIBIA R 7 BE A 0 24 B 2 AT e 12 T
FEW T, B EZ W7 AR 7
NGOG BeAk, BTVRHGTRETE TR .
AED. ATD. BEEffifl, OS. 4Hfid -5 )5,
REFZIIaR T 2250, ZHUH. 2 M8
Fio Hik, REKREIEFEES T 2R
R A b, (B T AL PA, B TASHR
G577 R () VR Sy BE N g . (R, RSk A
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(IR TR AN S8 37, {H OS. DNA #5475 A4 i 5 T4
RN AT 28 52 00T, Pl -4 20
PUAMIRTT SRS E RGN E VIR 2. 2% B
iR, AW IR R SCHR T 8 22 A BRI 23 A i 40
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